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This research focuses on the identity development of ten student teachers during a one-year 
Teacher’s Pedagogical Studies program in Finland. The students wrote narratives that 
represented their beliefs of “good” teaching, and in this study, these beliefs are called as personal 
practical theories (PPTs). After two teaching practicum experiences, the students were 
interviewed about the realization of their PPTs. The most significant change, based on both the 
narratives as well as the realized PPTs, was related to contextual factors (such as collaboration 
with school members and shared organizational culture) that became increasingly significant as 
teacher education proceeded, which may narrow the potential gap between the student teachers’ 
ideals and the real world of the schools. Based on the results, we see that it is extremely 
important that future subject teachers should have the opportunity to focus on topics that 
fundamentally affect their forthcoming work, that is, their personal images, ideals, and values 
regarding teaching. 
Keywords: teacher education, personal practical theories, teacher identity, subject teachers 
 
Introduction  
According to Crosswell and Beutel (2017), development as a teacher is a product of the 
continuous, dynamic, and reciprocal interactions of the preservice teacher and her/his 
experiences within multiple contexts during teacher education (p. 418). There are many aspects 
of a teacher’s professionalism to be developed during his/her education, such as knowledge (e.g. 
Darling-Hammond 2006; Darling-Hammond and Bransford, 2005; Shulman 1986; 1987), 
competences (e.g. Hiebert et al. 2007; Pantic and Wubbels 2010; Pantic et al. 2011), and teacher 
identity (e.g. Atkinson 2004; Trent 2011; Sachs 2005; Day, Kington, Stobart and Sammons 
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2006; Akkerman and Meijer 2011). The importance of orientation and understanding it in the 
professional identity construction are also key factors for commitment and retention to teaching, 
as well as understanding the stability or instability of teacher identity (Hsieh 2015; Day, Elliot 
and Kington 2005; Day et al. 2006).  
Teacher identity is interesting for researchers in teacher education (see, e.g. Atkinson 2004; 
Rodgers and Scott 2008), and according to Avraamidou (2014), this topic offers a 
comprehensive construct for understanding teachers' development and learning. Furthermore, 
according to Sachs (2005), through teacher identity teachers can construct their professionalism, 
its place in society, and enhance their professional development. Furthermore, there is a 
connection between teacher identity and motivation, satisfaction, and commitment to work (Day, 
Kington, Stobart, and Sammoms 2006). Thus, it can be argued that development of teacher 
identity is significant for teachers and student teachers. 
This research focuses on the identity development of students becoming subject teachers during 
one year of their pedagogical studies and we are particularly interested in the point of view of 
their PPTs. The data were collected from ten Finnish student teachers while they participated in 
the Teacher’s Pedagogical Studies programme, which is a mandatory part of a teacher’s 
qualification in Finland. The students represent different main subjects, and they usually 
participate in these studies during the 3rd or 4th year of their university courses. The student 
teachers expressed their PPTs about “good” teaching in short narratives written twice during 
their pedagogical studies. Additionally, they were interviewed twice after their teaching practice 
(practicum) experiences. The two research questions of this study are:  
1. What changes appear in student teachers' PPTs during their teacher education?  
2. How are the student teachers’ PPTs realized in their teaching practice experience? 
 
Theoretical framework  
 
Beliefs as a Basis for Teacher Identity 
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After decades of research, it is still viewed as important to research beliefs and belief systems in 
teacher education. Beliefs can be defined as understandings or premises that are personally felt to 
be true (Richardson 1996).  Sanger (2017) states that it may seem obvious for some that what a 
teacher believes will influence what she does. By beliefs, Sanger means beliefs about herself and 
her students, the content of the curriculum, and/or the relative value of the courses of action she 
might take in her classroom. By influence in action, Sanger refers to what she does, the 
motivation and manner in which her actions are carried out, as well as the quality of her 
experience in doing so and its role in future practice. However, Sanger reminds us that what 
influences what and how this occurs, has long been a subject of debate (339-230). Furthermore, 
beliefs involve some cognitive content and in addition: many descriptions also include some sort 
of affective loading toward that cognitive content (approval, endorsement, or commitment), 
conscious or otherwise (Sanger 2017, 340). Fives and Buehl (2012) suggest that beliefs serve 
three functions relating to practice: (a) filters for interpretations, (b) frames for defining 
problems, and (c) guides or standards for action (478). Fives and Buehl (2012) have argued that 
given the preponderance of evidence, it makes sense to move beyond the question of whether or 
not teacher beliefs influence practice and whether teacher education can change them, to asking 
in more refined and systematic ways which teacher beliefs are elated to various practices, how 
those beliefs play a role in practice (e.g. as filters, frames and guides), and what in turn 
influences the complex interactions of beliefs and action in the context of teaching practice and 
in teacher education. (Sanger 2017, 343) 
Richardson (2003) points out that a critical factor for success includes the process of making 
held beliefs explicit, what is the aim of this current study. She emphasizes an active and 
engaging dialogue between beliefs held by teachers and those espoused in a program of study, all 
carried out in the context of relevant practice (real or represented in case studies or simulations) 
(Richardson 2003). When student teachers enter a teacher education programme, their 
developing teacher identities already hold various beliefs regarding a teacher’s work based on 
their own experiences as students (Levin, He, and Allen 2013). According to Tilson et al. (2017, 
455) teachers’ pedagogical beliefs guide and shape their classroom practice, and if left unspoken 
they may be resistant to change (Korthagen 2010).  In this study, we describe pedagogical beliefs 
as personal practical theories (PPTs) that guide and shape teachers’ classroom practice (Tilson et 
4 
 
al. 2017; He and Levin 2008; Chant 2002). In the next section, we will illustrate how PPTs can 
be explored in practice by using Herbart’s (1835) Didactic Triangle. 
 
PPTs in a Didactic Triangle 
PPTs that form the basis of teacher identity may be explored with the help of Herbart’s didactic 
triangle, which is usually exemplified with teacher, student, and content as its three points. It is 
suitable for demonstrating specific aspects of teachers’ work, because the three elements are 
equal. The matters that relate to teachers include the teacher’s personal history and education. 
The matters that relate to students are, for instance, growth, learning and social interaction and 
the content contains curriculum, but is not restricted to that, but instead contains all content that 
is included in teaching. All the elements are of utmost importance to a teacher’s professional 
work. The triangle includes not only the elements in the points, but also the relationships 
between the elements. The relationship between teacher and the student is called the pedagogical 
relationship. The content relationship is the relationship teacher has with the content. The 
didactic relationship is the relationship teacher has with the student’s relationship to the content. 
In other words, the teacher is trying to have an effect on the student-content relationship and the 
learning process, aiming to achieve understanding. However, the didactic triangle must be 
considered as a whole. This means that there are other relationships besides those previously 
mentioned. The teacher has a relationship with him/herself, reflecting their qualities. The teacher 
considers wider essential issues, for example values concerning the profession. Furthermore, 
teaching is always context-bound; teachers are, for example, a part of a school community and 
society and thus there is a context relation between a teacher and contexts. (Kansanen 2003; 
Stenberg et al. 2014.) Teacher identity may be explored with the help of PPTs relating to these 
relationships (see Figure 1) 
 
Figure 1. Here 
 
Context, Methods, Data, and Analysis 
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Finnish teacher education 
This qualitative case study was carried out in Finland, where teacher education is research-based, 
and all teachers graduate with a master’s degree (see e.g. Tirri 2014; Sahlberg 2011; Niemi, 
Toom and Kallioniemi 2016). Subject teachers major in their future teaching subject and study 
approximately 3-4 years, i.e. at least to the bachelor’s level of their major subject before applying 
to the Teacher’s Pedagogical Studies programme. One year (60 study points) of pedagogical 
studies for subject teachers includes, for instance, pedagogical, psychological and philosophical 
studies, as well as practicums.  
Teachers’ Pedagogical Studies are a qualification requirement for Finnish teachers, but 
additionally they need to have a major subject and a minor subject in at least one Finnish school 
subject. Typically, subject teachers teach grades 7-12 in the Finnish school system. Grades 7-9 
are part of comprehensive school (middle school) and grades 10-12 are part of optional upper 
secondary school (high school). 
 
Participants 
The participants in this study were ten student teachers (Table 1). Students were contacted via e-
mail and a short recruitment pitch talk during one of the very first lectures of their Teacher’s 
Pedagogical Studies, into which 434 students had registered. The students were encouraged to 
participate, emphasizing that they would be investigating their own teacher development. As the 
participation in this study may have seemed a hefty task, and a commitment to a one-year 
follow-up study quite a lot to be asked, the researchers were satisfied that these ten students 
volunteered to participate in this one-year study. It was of the utmost importance that all 
participated out of their own interest. 
 
   Table 1. Here 
The students completed the Basic Practicum in November-December 2015 and the Advanced 
Practicum in March-May 2016 (however, three students attended one year later). Most of the 
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This research presents a qualitative case study of ten students at one university. The data 
comprise 20 written narratives and 20 audio-recorded semi-structured interviews. 
Written narratives  
The data comprise narratives that ten student teachers wrote twice during their studies. The task 
of the narrative was to write about the “ideal teacher,” and the assignment stated that the student 
was supposed to write what was important in teaching and school work for him/her and why. 
The first narrative was written at the very beginning of the studies. One of the researchers 
identified PPTs by finding the core meaning of the narratives. The second narrative was written 
in the middle of the studies, in January-February, and again the second researcher identified the 
PPTs communicated in the essays.  
Interviews 
Of these ten students, seven participated in the research project during the intended one-year 
study, 2015-2016. Three students had a gap year 2016, which meant that they returned to study 
their major subjects and came back to finish their pedagogical studies at the beginning of 2017. 
The first interviews were conducted after the Basic Practice in December 2015, and the focus of 
the interview was the realization of the PPTs in the practicum. The second interview was held 
after the Advanced Practice in April-May and, again, it focused on the realization of the PPTs in 
the practicum. In the interview, the participants were asked which of their written PPTs were 
realized and how (examples of their practice), and which were not realized, and why. The 
participants gave real-life examples of their experiences in the practicum, which illustrated a 
certain PPT.  





The written narratives 
To answer the first research question, personal practical theories were analysed using the 
theoretical framework (Figure 1.) inspired by the work of Pennington and Richards (2016) and 
Stenberg et al. 2014.) The beliefs of the student teachers’ practical theories were coded using a 
system derived from the essential relationships in a teacher’s everyday work (Figure 1), which is 
explained in the theoretical framework. According to the classification of each belief in the 
student teachers’ practical theories, five main relation-categories emerged: (1): Self-awareness 
(Teacher- relation), (2) Content relation, (3) Didactical relation (4) Pedagogical relation (5) 
Context relation. Altogether, 129 beliefs were coded, of which 78 were produced at the 
beginning of the studies and 51 in the middle of their studies. 
The interviews 
The interview data were analysed using theory-driven content analysis (Elo and Kyngäs 2008; 
also Dey 1993) in order to answer the second research question. The didactic triangle (Figure 1) 
including the relationships that are explained in the theoretical framework of this article, was 
used as the theoretical frame for analysis of the interview data. In order to organize the data, the 
first step of the analysis was to reduce the data; then, categorize them based on the realization of 
the PPTs and, finally, according to the theoretical frame of didactic triangle. The excerpts 
presented in the results section were selected to represent and illustrate the particular category in 




Student teachers’ written personal practical theories illustrate identity development 
The personal practical theories were analysed using the theoretical framework inspired by the 
work of Pennington and Richards (2016) and Stenberg et al. 2014.). The results (Table 2) show 
that the greatest changes in the teacher identity of student teachers during their studies emerge in 
the pedagogical relation (change -12.9%) and the context relation (+13.8%). The lowest changes, 
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in turn, appear in self-awareness (teacher relation) (change +4.4%), content relation (change -
2.49%) and didactical relation (-3.54%).  
Table 2. Here 
 
The results denote that the teacher identities of student teachers strongly reflect issues 
concerning self-awareness and pedagogical interaction between teacher and students. Teaching is 
viewed through individual values, ideals and qualities and the collaboration with students and 
their welfare is of high importance. However, a noticeable change in the pedagogical relation 
occurred; the relation diminished strikingly during the studies. Instead, the context position 
increased and the environmental aspects of a teacher's work were emphasized more in the middle 
of the studies. From this it may be concluded that the more experience student teachers attain, the 
more they become aware of the contextual factors that influence their work. The most surprising 
result was the low emphasis of the content relation in the developing teacher identities of student 
teachers. In other words, the specific knowledge of the content they teach is not the main focus. 
Instead, the way they want to see themselves and act as a teacher are most essential, and the self-
awareness (teacher relation) was a high priority in their teacher identity throughout the studies. 
 
Student Teachers’ Reflections on the Realization of PPTs in the Practicums 
Realization of PPTs in the Basic Practicum 
All students reported that some of those issues that they considered important (practical theories) 
were realized in the Basic Practicum. Some of them were single events that they remembered, 
while others were more frequent. In total, the students reported that realization had taken place in 
the practical training period 29 times (41 %). All but one student reported that there were 
occasions where they were able to see their practical theories partly being realized. The students 
mentioned that these important issues, i.e. practical theories, were realized somewhat a total of 
25 times (36 %). They were able to trace some kind of success or some events where they were 
partly successful in realizing the PPTs. In total, 77 % of their PPTs were realized on at least one 
occasion in the Basic Practicum. 
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However, eight students reported 16 occasions during which the PPTs were not realized at all (23 
%). We were particularly interested to know why the students’ personal practical theories were 
not realized in the Basic Practicum. Ultimately, the reasons varied significantly, but the one 
reason that was most frequently mentioned, cited six times, was the short period of time. For 
example, Student 4 had a personal practical theory about helping people to their full potential. 
She aimed for this in the Basic Practicum but experienced it as too a short time to reach such a 
goal. She also had the feeling that the pupils were not as enthusiastic about the topic as she was.  
Being a novice in teaching was mentioned five times. For instance, Student 3 wanted to provide 
all students with the best possible environment for learning. She held lessons for both lower and 
upper secondary students. She stated that 75 % of her time with lower secondary students was 
used on disciplinary matters. Conversely, her experience of the upper secondary students was 
such that they were so quiet and calm that she suspected that they would have learned the 
content, no matter what the quality of the teaching. Furthermore, she reported feeling that, as a 
novice, she did not have the required authority to deal with disciplinary issues, but she also 
suspected that her physical appearance or problems with her voice affected this. She additionally 
stated that she did not know her rights or duties well enough, which, for instance, became clear 
when she tried to confiscate a pupil’s mobile phone due to disruptive behaviour. 
Circumstances in four cases were such that either the student teachers did not face such 
situations, or they were unable to make happen something that they would have wanted. One 
example of this was a PPT by Student 7: she wanted to be part of the working community, and 
she envisioned the community to be active, development-minded, and social. This was not 
realized, because the student teachers were unable to be in contact with the regular staff.  
 
Realization of PPTs in the Advanced Practicum 
Twenty-three of the PPTs were realized in this practicum (43%). Another 22 times the PPTs 
were realized partly, or somewhat (42%). In total, 85 % of the PPTs were realized at least on 
occasion in the Advanced Practicum. For six students, the PPTs were not realized (15%). Three 
of these cases were caused because of the circumstances of the practice or the school, three 
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because the practice period was so short, and one because the student was still in the early stages 
of learning to become a teacher, i.e. being a novice.  
 
Cross-case analysis: Realization of Practical Theories in the Didactic Triangle 
In order to discover what issues the realized PPTs dealt with, we decided to analyse them 
according to the didactic triangle (Figure 1), adopted from Herbart. For this purpose, we 
combined the PPTs that were realized well and partly.  
 
Basic Practice Experiences According to the Didactic Triangle  
The results (see Figure 2) show that in the Basic Practicum most of the students’ realized PPTs 
related to the didactical relationship (37 %). In other words, the students explained what kinds of 
actions they took in order to have an effect on their relationship to the content. For example, 
student 5 described in her PPT that she considers it important that the teacher listens and 
observes the pupils in order to be able to choose the best methods for them, and they can vary 
depending on the group or other matters. She described a situation where she had made a plan for 
a lesson which was supposed to be executed twice with two different groups. For the other group 
this plan worked very well, and the lesson went well in her opinion, but for the other group it did 
not: 
There weren’t radical differences between the groups, but the class on Monday morning 
at 8 was stiffer than the one on Friday afternoon. So on Monday I had to try to wake them 
up, motivate and encourage, and on Friday afternoon I had to cool them down a bit. 
The second largest category was the pedagogical relationship. This was mentioned in 33 % of 
the realized PPTs. One example of this is described by student 4, who considers it as very 
demotivating if the student feels him/herself as stupid or insufficient. In the practicum she tried 
to notice the students in a positive way: 
Well I tried to praise students whenever there was even a small reason for it, and 
especially those for whom school is difficult, and they feel that they cannot do these 
things. So then I try to make something out of nothing, like Wow, great, you completed 
11 
 
one part of this assignment, or Great, you were able to sit quietly at your place for the 
entire class! 
Twenty-two per cent of the realized PPTs focused on the student teacher him/herself. This 
category of the triangle consists of thoughts that relate to “I as a teacher”. For example, student 6 
wants to develop in the same style as she has as a mother: she wants to provide boundaries but 
also love. She experienced that this was challenging in the practicum, even though she had the 
feeling that she had succeeded in this, and had gotten good advice for it: 
We had this one supervisor… she said that she always considers a new student group as 
a nice group with nice students. It was important to me, because I realized, that if there is 
a group in the school, of which all the teachers are talking about, that it is a difficult 
group… I realized that I couldn’t go in front of them thinking that they are the enemy. 
Only 5% of the realized PPTs related to the content relationship, in other words, the relationship 
between the teacher him/herself and the content. One example of this is Student 2, who considers 
that the main characteristic of a teacher is his/her subject knowledge. She received feedback 
from her students in the practicum that she knew the contents well and was professional. Finally, 
only 2 % of the realized PPTs related to matters dealing with content or context.  
 
  Figure 2. Here 
 
Advanced Practice Experiences According to the Didactic Triangle  
The realized PPTs in the Advanced Practicum had a somewhat different emphasis compared to 
the Basic Practicum (see Figure 3). The largest category was the pedagogical relationship. This 
was mentioned in 30 % of the realized PPTs. The second largest category was the teacher, with 
25% of all realized PPTs belonging to this category. The didactical relationship was realized in 
23 % of the PPTs, which is significantly less than in the Basic Practicum. One category that was 
almost invisible in the Basic Practicum emerged much more in the Advanced Practicum, that is, 
the context. 16 % of the realized PPTs dealt with the context of teaching. As in the Basic 
Practicum, the number of PPTs realized relating to the content-relation issues was only 4%. 
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Finally, the content category accounted for only 2% of the realized PPTs, which was exactly the 
same as in Basic Practicum.  
Figure 3. Here 
 
 
Differences between the Basic and Advanced Practicums 
The greatest difference between these two practicum experiences was the decrease of didactical 
relationship from 37% to 23%. Another significant change was the notable increase in the 
context-category, from 2 % to 16 %. There was a slight decrease in the pedagogical relationship 
(33 % => 30 %) and also a slight increase in the teacher’s self-awareness from 22 % to 25 %.  
If we look at the increases in the context category and the teacher’s self-awareness, we could 
suspect that these changes are linked to an increased awareness of the teacher’s work, the school 
and education in the society, as well as the teacher’s societal role. The decrease of the didactical 
relationship category is more difficult to explain. 
What is compelling, in our opinion, is that the subject both in terms of the teacher-content 
relationship, as well as the role of the content, plays such a small role in these students PPTs and, 
thus, also in their realization. As they are becoming subject teachers, is it so integral or self-
evident a part of their work and identity?  
 
Discussion and Conclusions 
The aim of this research was to explore what happens in student teachers’ personal practical 
theories during their one year in the Teacher’s Pedagogical Studies program. The most 
significant change, based on both the narratives as well as the realized PPTs, was in the context 
relation. This is an important finding and gives us hope as teacher educators.  According to our 
results, it may be concluded that contextual factors become progressively significant as teacher 
education proceeds. Awareness of the essential elements in the teaching environment (for 
example, the importance of collaboration with school members, the collaborative support, shared 
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rules, shared organizational culture) may, at best, narrow the potential gap between the student 
teachers’ ideals and the real world of the schools. It is particularly interesting that these results 
conflict with those of our most recent study, in which we compared the PPTs of beginning and 
advanced elementary school student teachers (Stenberg and Maaranen, accepted). In the 
elementary school student teachers’ PPTs, the context category was nearly invisible. Therefore, 
even though Finnish teacher education is continuously presented as highly successful and 
effective (see Darling-Hammond 2017; Sahlberg 2011; Tirri 2014), we cannot close our eyes to 
needs for development.  
Future subject teachers’ teacher identities play a pivotal role in how they interpret experiences 
during their initial teacher education. Great emphasis is placed on the way they want to see 
themselves as teachers, and this is based on their practical theories. Among other qualities, 
inspiration, respectfulness, fairness, and responsibility play a crucial role in their teaching. On 
one hand, this is an unsurprising result; however, it raises the question of the idealistic view of 
teachers' work. Although it is important to be aware of the moral nature of teaching, such high 
ideals may create an obstacle for seeing the complex nature of the teachers' work. This result is 
in line with our previous studies in which the group of participants were elementary school 
student teachers (Maaranen and Stenberg 2017; Maaranen et al. 2016; Stenberg et al. 2014).  In a 
study by Anspal, Leijen and Löfström (2018) organizational support for reflecting on tensions 
that are experienced during initial teacher education, is the key to identity development. 
Consequently, in subject teacher education, student teachers should have the opportunity to focus 
on topics that fundamentally affect their future work, that is, their personal images, ideals, and 
values regarding teaching.  
The most surprising result was the relatively small emphasis on the content relation in student 
teachers’ PPTs. This may indicate that, since the students have chosen to become subject 
teachers, they orient themselves as teachers and matters concerning teaching are in the primary 
focus of their teacher identity.  
Most of these student teachers’ personal practical theories were realized at least on one occasion 
during the practicum experiences. We can say that mostly, the students were able to trace their 
actions to their pedagogical beliefs. This is extremely important because, as mentioned before, 
the student teachers need to be able to articulate their beliefs and analyse their effect on their 
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actions, as well as become aware of themselves (cf. Korthagen 2010). Also Nickel and Zimmer’s 
(2018) study shows that the shift from ‘ideal self’ to ‘actual self’ occurred primarily in the 
practicum experiences. Toom, Husu and Patrikainen’s (2014) study also showed that student 
teachers were capable of using different forms of reflection when analysing their teaching 
experiences and practical knowledge of it. However, in a study by Prilop, Weber and 
Kleinknecht (2019) one of the conclusions was that not all types of reflection are beneficial. 
According to them, reflection and feedback environments with video support seemed to maintain 
constructivist beliefs productively, whereas text-based environments fostered traditional beliefs 
(Prilop, Weber & Kleinknecht, 168). Helping the students in this process is one of the tasks of 
teacher education (Richardson 2003; Fives and Buehl 2012; Sanger 2017).  
Kostiainen et al., (2018, 66) claim that “understanding students’ experiences of meaningful 
learning in teacher education is central to developing emotionally, relationally, and morally 
sound pedagogical practices.”  Moreover, the continuous development and dynamic nature of 
education is essential in today’s fast-changing world, and high-quality teaching requires the 
teacher to be able to understand and navigate social and political structures (see Maclellan 2017).  
Korthagen (2017) puts critique towards the assumption in teacher education that only teacher 
thinking guides teacher behaviour. For Korthagen, professional development is an entanglement 
of the professional and personal and thus, learning to teach cannot be separated from the person 
(see also Hamacheck 1999). In order to educate skilful teachers to teach skilful learners in 
tomorrow’s unpredictable world, student teachers should be able to become aware of the ways 
their personal practical theories transfer into actual teaching practice and furthermore their ability 
to ‘make holistic judgements, i.e. ‘to deal wisely with particular situations in the course of 
teaching’ (Lunenberg and Korthagen 2009, 226).  We consider the effectiveness of teacher 
education as not only limited to the previously mentioned aspects of professional knowledge and 
professional practice, but also in the context of becoming a strong and solid teacher, in other 
words, one who possesses clear teacher identity and self-esteem. Teacher educators need to 
know who their students are and what beliefs they have. In our opinion that is the only way 
better to prepare the student teachers for their future careers. The importance of understanding 
and explicitly addressing the beliefs of student teachers is as a fundamental part of teacher 
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Table 1. Background information of the participants 




Finnish as a 
Second 
Language 
F 14 lessons (most 45 
minutes, some 75-minute 
lessons) 





















8 lessons  
Middle and high school 
8 lessons 





















F 8 lessons 
Middle and high school 
6 lessons + 2 exam lessons 
(preparing and holding an 
exam) 














M 4 lessons mathematics,  
4 lessons physics  
Middle & high school 
(spring 2017) 
4 lessons mathematics,  
4 lessons physics  





M 8 lessons (total) 
Mathematics & ICT 
Middle and high school 
(spring 2017) 
8 lessons (total) 
Mathematics & ICT 







F 7 lessons alone  
Middle and high school 
(spring 2017) 
8 lessons  
Middle and high school 
 
 




Relation At the beginning of 
studies 
In the middle of 
studies 
Change in relation 
Self-awareness 
(Teacher relation) 
22 beliefs of 78          
28.29% 
17 beliefs of 51        
33.3% 
+4.4% 
Content relation 5 beliefs of 78             
6.41% 
2 beliefs of 51           
3.92% 
-2.49% 
Didactical Relation 15 beliefs of 78           
19.23% 





33 beliefs of 78           
42.31% 
15 beliefs of 51         
29.41% 
-12.9% 
Context relation 3 beliefs of 78             
3.85% 





Figure 2. The realization of the PPTs in the Basic Practicum according to the didactic triangle 
 
 
Figure 3. The realization of the PPTs in the Advanced Practicum according to the didactic 
triangle. 
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